Mechanisms and regulation of H+ transport in distal tubule epithelial cells.
The mechanism of acidification in the cortical distal tubule of mammalian kidney was analysed by "in vivo" microperfusion and using MDCK cells in culture, by electrophysiological and by cell pH microfluorescence techniques. An electrogenic effect of the vacuolar H(+)-ATPase, which has been localized to the intercalated cells of the cortical distal tubule (connecting segment and initial collecting duct) was only observed after blocking Cl- channels by NPPB. In MDCK cells, the recovery of cell pH after an acid pulse in Na(+)-free medium was also depressed by NPPB, indicating that Cl- ions have an important role in the function of H+ ATPase. The regulation by hormonal agents of distal H+ transport due to Na+/H+ exchange and to vacuolar H+ ATPase, was also studied by microperfusion and cell pH techniques. Angiotensin and vasopressin at picomolar concentrations stimulated both transport mechanisms in late distal tubule, and only Na+/H+ exchange in the early segment. In MDCK cells, cell pH recovery in the presence of Na+ was stimulated by picomolar concentrations of angiotensin and vasopressin, and inhibited by micromolar levels, both effects being reverted by micromolar ANP. Studies with specific antagonists suggest that the luminal effect of angiotensin is mediated by AT1 receptors, and of vasopressin by V1 receptors. There is evidence that cell Ca2+ may have an important regulatory role in the action of these hormones.